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IOD AND SYSTEM FOR 
BXLB 



The Invention 
network with a 



BACKGROUND OF T$E INT MENTION 

ites to a telecommunication system which integrates a mobile 
le network. 




DOCKET : TSP-3 • 2 • 003/3688 

INTEGRATING pjlXBD TERMINALS IN A MO- 
TBLBCOMMUNICA TIONt > NETWORK 



example 



In a conventional wireline network, for 
as the "Plain Old Telephone System" (POTS 
rectory number for a location in the system 
terminal of the subscriber is connected to 
through to the location indicated by the 
billing procedures and enhanced services 
organized on the basis of the ijrtrK^Pte that 
point. 



In contrast, a mobile network has 
is not a through fixed access 
quence, services are stored and provisioned on 



and distributed on an "as needed" baatfv The sub««arfber is identified by a unique 
and permanent identifier, for example by he "International Mobile Subscriber 
25 Identity 0MSI) in accordance with existing Interr ational standards. This identi- 
fier may for example be stored in a memory ^vhlcl i is part of the mobile device it- 
self or in a separate insertable memory mo iule. : ot instance a Subscriber Iden- 

is known from the European 
rnmiixLicatum between the mobile de- 



Uty Module (SIM) in an integrated chip ccrtXas 



NOLPO2/00/U5 



17.11.2000 



< nfe of the type which is known 
sub**cribers are provided with a di- 



be org anizec 
1 through 



i.e. ah access point where a fixed 
the system, and calls are switched 
directoiy number. Customer services. 
t> which the user has subscribed are 
the service is tied to the fixed access 



in view of the fact that access 
mobile terminals. As a conse- 
a single node in the netwsork 



GSM mobile telecommunication system. Co 
vice and the stationary part of the network 
by radio transmission. Radio transmission 
the subscriber from the information encoc ed cm 
the user has subscribed to can be derive i front the same provisioning node. 
They are linked against the subscriber ID it at is idso stored on the SIM cord. 



is ac lieved through an air link. i.e. 
oyster ^protocols are used to identify 
the SIM card. Services which 



In a cellular mobile network such as OSM. 



vice to one of a plurality of stationary traruceiveis each of which provides radio 



the a r link^connects the mobile dc- 
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rcrage 



transceivers 



for a certain area (cell). The 
BileNietwork which may be In the form of k packet 
switched node type network as In GSM. The 
GSM systfe^n as a typical example of a prior 



are interconnected by the mo* 
network or in the form of a 
follovbing description will refer to the 
art m >bile network. 



cor trolled 



Information 



user 



Typically, a phlrality of transceivers are 
bile Services Switching Center (MSC). Hie 
other and with a central register which is 
This HLR stores the subscriber identifiers 
location information anckaddltlonal 
for identifying the servicekto which the 
each node (MSC) is a so-caUW Visitor 
necessary data from the Home\Location 
scrtber Identifiers (IMSIs) of the\nobile 
area of radio coverage controlled W the 
into the area of radio coverage of another 
Home Location Register (HLR). and a 
vice is transferred into the Visitor 
new MSC. Thus, the HLR can keep track 
a call setup procedure, the HLR is queried 
erator's network as to the current location 
HLR returns a "Mobile Subscriber Roaming 
called device can currently be reached. Thii 
called device by the MSC (terminating 
called device. Then, the MSC that is in 
MSC) uses the MSRN for directly contacting ; 



called 



OMSIid 



Dpy 



Locution 
Register 
deices 



MSC 
MSC. 
of th(i 




ctarg 



nefcroorks, 



mo Mie 



suascriter 



A mobile network is typically linked to ottur 
Telephone Network (PSTN), by mans of a gatewa^r 
so that it is possible to make a call from the 
vice versa. On the other hand, a mobile 
cess to a PSTN through a fixed terminal, fe.g. ail 
Basic Rate Interface QBRI)* This co-existence of 
networks has several drawbacks. Prom the 
back is that he has to subscribe to two dtlerent 
and one wireline network. In addition to in<nreasci 
venience that the user has to cope with differ en 



17.112000 



by a node which is called Mo- 
MSda can communicate with each 
"pome Location Register" (HLR). 

of all subscribers along with 
which is needed among others 
hi is subscribed. Associated with 
Register (VLR) which stores the 
(HLR), but only for those sub- 
tjhat are presently "visiting" the 
TVhen the mobile device enters 
this has to be signaled to the 
data file pertaining to this de- 
ojn Register (VLR) associated with the 
I jcation of ail mobile devices. In 
qateway MSC (QMSC) of the op- 
called mobile device, and the 
(MSRN) under which the 
MSR fcis temporarily assigned to the 
MSCf) wW<:h\s at that time visited by the 
;e of the calling party (originating 
the terminating MSC. 



view] >oint 



i, e.g. to a Public Switched 
e.g. a gateway MSC (OMSC), 
network, into the PSTN and 
will normally have direct ac- 
analog telephone or an ISDN 
mobile networks and wireline 
of the user\ a main draw- 
networks, one mobile network 
costs, this involves the lncon- 
sets of services offered by the 
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operators of the two networks, and the service 
subscribed in the two networks will genera ly no , 
From the viewpoint of the operator, a mair 
sity to establish and run two separate net vorks 
line network, in order to provide full servt :c to 
services will be similar or even identical in 
line network, these services must be deve oped 
the two networks. It would therefore be d ttlrab 
gence" between the two types of telecommu nicati m 
tegrate mobile network facilities and wireline network 
work which is organized under a unique cchemf 
that may be used in common for the mob le 
system. 



that 



One approach to integrate fixed wireline 
upon an Intelligent Network {IN) system 
works. Then, if a subscriber wants to have 
an Identical service set and a consistent 
services including the DNs have to be 
derlylng fixed and mobile networks are 
and from the IN system. This, however, ha^ 
has to manage two different networks 
leads to Increased costs. Moreover, the 
present in the fixed and mobile network* 
would be possible to convert services 
networks to the IN system, this solution is 
reasons. 



network 3 



iservioi 



unecr 
\ Ju*t 



and 



Another approach which achieves, to a 
lines into a mobile network, has been 
fixed terminals are connected through 
from the perspective of the MSC, behaves 
Base Station Subsystem (BSS) controlling 
scriber identifiers for the fixed line s 
the identifiers for mobile subscribers, and 
fixed terminal devices. As a consequence, 
equipped with a card reader In order to 



be 



drawback 
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profiles to which the user has 
be consistent with each other. 

can be seen in the neces- 
a mobile network and a wire* 
:he customers. Although many 
mobile network and In the wire- 
and Implemented separately in 
e to provide for more "conver- 
networks and. ideally, to ln- 
fadlitles into a single net- 
and includes service facilities 
and the fixed line part of the 



and mobile networks is based 
is provided "on top" of the two net- 
one common directory number CDN), 
profile for both networks, all 
control of the IN system. The un- 
used as vehicles to get the data to 
the drawback that the operator still 
i, in addition, the IN system, which 
available service Infrastructure 
is ojiiy partially used. Although it 
in the underlying fixed and mobile 
n mo it cases not practicable for cost 



exp<;nsive 



offered 



cirtain extent, an integration of fixed 
described m EP-A-0 779 757. Here, the 
fixpd lines to an Interface unit which, 
like e transceiver or like a so-called 
one <tr more transceivers. The sub- 
ale encoded on SIM cards Just ad 
these SIM cards are inserted in the 
the fixed terminal device* must be 
able to connect the mobile network. 
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The main disadvantage of this approach 14 that 
ling has to be used. 



noce 



EP-A-0 923 258 describes a similar solution 
an interface unit which is called a "Fixec 
may be integrated in the mobile access 
system somewhere between the MSC and 
physically provide SIM-cards and SIM-cart 
is avoided by employing so-called virtual 
mented in the fixed access controller FAC 



In this known system, specific measures 
larger bandwidth of fixed lines in comparison to 
air link represents a bandwidth bottleneck 
ous MSCs occurs at a higher transmission 
nlcatlon over the air link (e.g. at 16 kB/s) 
terworklng functionality for compression 
transmission rates. This interworklng functionality 
MSC or somewhere downstream towards tie air 
are to be transmitted to a fixed line access 
needed and is even undesirable in view of 
is why the known system provides means 
tionality in case of (non-voice) data calls. 



provide 

<>f1 



Since the mobile network and the wireline 
cols, the interface unit. e.g. the FAC. has tb 
the other hand, since the administration system 
fixed access subscribers (represented by the 
subscribers, the messages from the mobile network 
versa, or at least portions of these messages, 
ently through the wireline network. 
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non-standard fixed line signal- 



which is also based on the use of 
Access Controller" (FAC). This FAC 
MS(p or may be incorporated In the 
terminals. The necessity to 
in the fixed terminal devices 
(VSlMs) which may be lmple- 



flced 



are described for fully exploiting the 



wireless connections. Since the 
the ( ommunicatlon among the vari- 
rate (e.g. 64 kB/s) than the commu- 
the system includes certain In- 
of vojee data and for adapting the 
may be implemented in the 
link. If non-voice data (e.g. fax) 
this 1 iterworklng functionality is not 
the acliievable transmission rate. This 
for b> passing the interworklng fiinc- 



EP-A-0 



In some of the embodiments disclosed in 
providing a first interface unit between the|mobll|e 
work and a second interface unit between t le 
minal. Then* messages from the mobile net work 
sulated in the first interface unit and, conw irsely, 



; letwotk use different signaling proto- 
for protocol conversion. On 
the mobile network treats the 
virtual SIMs) as if they were mobile 
to the fixed terminal or vice 
should be transmitted transpar- 



923 266 this is achieved by 
network and the wireline net- 
wixfellne network and the fixed ter- 
jo the fixed terminal are encap- 
messages from the fixed terml- 
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rial to the mobile network are encapsulated 
wireline network is a Public Switched Telephone 
interface units will have a directory numbpr 
these directory numbers are "invisible" for 
stored in the Home Location Register (HLR} 



in the second interface unit If the 
: Network (PSTN)* each of the two 
wit lln the PSTN system. However, 
the n obile network, i.e. they are not 
of th€ mobile network. 



and 



In another embodiment* the fixed access terminal 
terfacing to the mobile network is achievec 
be owned or rent by the fixed access sul>scrlb|nr 
functions of a mobile transcetving device ajid 
naling (e.g. DTAP signaling) from the MSG 
lng for the subscriber's terminal equipment 
comprises two traffic channels* the converter 
identifiers (IMSIs). one for each channel, njiese 
of the GSM mobile network, and they are 
ent) mobile subscribers. The HLR does ncjt 
assigned to this access. 



Sinse 



ircate<l 



or, 



Since, in these known systems, the HLR 
system of the mobile network does not distinguish 
and a virtual mobile access which in fact 
bile network is not capable of providing all 
vided in a wireline network, and integration of 
achieved to a limited extent. Moreover, 
fixed Une subscribers is effected mainly on 
a decentralized way. This has the drawback 
to the mobile network is difficult to managf 
both a mobile access and a fixed line 
ice profiles cannot be guaranteed. 



SUMMARY OP THI : INVI ;NTION 



It is a general object of the invention to 
mobile and wireline telecommunications 
invention is to provide a manageable way 
a fixed line subscriber to a mobile network. 



NOLPG2/00 



pro rtslon ng 



17.11.2000 



ter annates 



is an ISDN telephone, and in- 
by n^eans of a converter which may 
and which emulates all the 
all mobile network sig- 
c^nverts it to ISDN Q931 signal- 
on ISDN basic rate interface 
i i tores two different subscriber 
iilSls are also stored in the HLR 
there like IMSIs of two (differ- 
TawfrW the ISDN directory number 



, mofe generally, the administration 
between a true mobile access 
rfcpresdnts a fixed line access, the mo- 
the services that are commonly pro- 
lines and services can only be 
of lines and services for the 
the lejvel of the MSCs or lower, i.e. in 
provisioning of fixed line access 
when a user has subscribed to 



that 
» and 



accents, consistency of the respective serv- 



for more convergence between 
A more specific object of the 
lines and services for 



pwide 
niitworls, 
j or pr< visionlng 
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According to the invention, there id provided a 
minals in a mobile telecommunications network 
from registered subscribers, comprising the stepc 

connecting the fixed terminals throng i 
the mobile network: 

providing a register for 9tonng v for eacjh 
by which the subscriber is addressable: 

storing, as part of the subscriber lnforJnatloijL 
one or more predefined access types, fixed 
subscriber, and specifying whether or not {he eu 
the network; and 

controlling the call handling on the badie of 



Since the type of access used by a subscriber 
the mobile network, e.g. the Home 
the administration system of the mobile 
type-specific services. Another Important 
and services can be provisioned easily and 
tcr. If a subscriber has multiple access to 
and one fixed terminal or through the two 
face (BKQ. this is indicated by the access 
lng to the same subscriber can be linked 
and for appropriate call handling, including 
are terminating to a multiple access 



network 
advantage 



If, for example, a user has subscribed to a fixed 
access, it is possible to have one and the same 
cesses. Thus, when the unique directory number 
ter reveals that the subscriber has multiple access 
both accesses. As a result, the mobile telephone 
the subscriber will ring simultaneously 



This implements the concept "one operator 
doesn't have to be a "Mobile Subscriber 
is normally assigned within a mobile 
national numbering plan of a PSTN or of axly 
Ocularly attractive because a customer wh> 



riethod for integrating fixed ter- 
< capable of handling calls to and 
of: 

lines to an interface unit for 



fixei 



subscriber, subscriber information 

. access information specifying 
or mobile * that are available for that 
bscrfber has mulUple access to 

t le stored access information. 



is 



t iforra atton, 
tfgetlwjr 
the 



17.11.2000 



stored centrally in the register of 
Location Register (HLR) of a GSM network, 
is enabled to provide access 
of the invention Is that lines 
consistently by reference to the regis- 
the network, e. g, through one mobile 
4hann$ls of an ISDN Basic Rate Inter- 
, and the accesses belong- 
for service profile consistency 
]>ossibility to multiply calls that 



! ine access and also to a mobile 
directory number for both ac- 
ts dialed, a query to the regis- 
, and the call will be offered to 
and the fixed line telephone of 



, onfe number". The single number 
ISEjN Number* (MSISDN) of the type that 
netvsjork. t ui it may be a number from a 
oth< t wireline network. This is par- 
plar s to subscribe to a mobile net- 
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work typically possesses already a 
which in most case will be run a n other 
tracts with the operator of the integrated 
invention, he may retain his old telephone 
the fixed access but also for his mobile phohe. 



directory number for a wireline network, 
Then, when the customer con- 
fined /nubile network according to the 
and may use it not only far 



invention 



It is one of the remarkable advantages of t te 
the mobile network can be enhanced for integrating 
works within the framework of existing anc well 
TTiis holds true not only for the GSM systt m bufc 
telecommunication networks such as Intelligent 
and the like. 



The changes that have to be made in an es isting 
limited to adding a new data structure far the 
register and to minor modifications in the software 
cording to the standard protocols (e.g. the software 
the OSM system). Once these changes hav> beer 
can be provisioned upon demand, simply ty 
the interface unit and by entering the pertinent 



The invention further provides a telecommi nicatijons 
network and fixed lines connecting fixed 
through an interface unit, the network corpprisi^ig 
information for each subscriber to the 
tion includes access information specifying 
fixed or mobile, that are available for that 
not the subscriber has multiple access to tike 



network 



Embodiments of the invention may include one of 
below, which are useful for dealing with nujre 
fixed/mobile convergence. 



In a prefezTed embodiment the register is 
each access is represented by an identifier 
mation. and the access type information 



NCLP02/OU, 



numtref 



that the functionality of 
fixed lines or wireline net- 
sstablished standard protocols. 

also for other types of mobile 
Networks (IN), UMTS networks 



one o r 



ftubscxlber 



17.11.2000 



mobile network are essentially 
access type Information in the 
controlling the signaling ac- 
implemented in the MSCs of 
made, new fixed line accesses 
additional fixed lines to 
into the register. 



coniectlng 



dkta 



network including a mobile 
terrjtfnals to the mobile network 
a register storing subscriber 
^herein the subscriber lnforma- 
more predefined access types, 
, and specifying whether or 



netvork. 



sp< idftc 



more of the features described 
problems In the context of 



in thb form of a database in which 
and 1 he associated subscriber infor- 
iiiclude 3 a reference to another identi- 



iii 
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fler which represents another access of the name i subscriber. 



si me 



The references to other identifiers for the 
ing together the identifiers and hence the 
scriber. Then, it may be specified that the 
various identifiers are linked together in 
means that the service profile that has 
valid for the slave or slaves. This assures 
files in accordance with the concept "one 
concept is subject to certain limitations as 
possible only within the mobile network 
Since the access type is available in the 
the service profile can be made automatically 



NO L P02 / (at t 



Jiccese 



servix 



beei set 



consistency 
operator 
Jar as 



featvre 



The integration of services achieved by this 
that one and the same service, a voice mai 
gardtess of whether access is made from a r inbile 



More specific features of the Invention will 
sumption that the mobile network is a QSN [ 
an ISDN Basic Rate Interface (BRI). It will be 
tures may easily be adapted to other netwoi k 



servce 



m uooo 



si ibscriber may be used for link* 
es belonging to the same sub- 
profiles associated with the 
a mefater/ slave relationship, which 
jp for the master shall also be 
between the service pro- 
\ one profile". Of course, this 
services are concerned that are 
4r only within the wireline network, 
rsgister, the necessary restrictions to 



has the advantageous effect 
for example, is available re- 
terminal or a fixed terminal. 



be e:wmplifled below under the as- 
network and the fixed line access is 
und erstood however that these fea- 



env ronments. 



In order to support overlap dialing for calls terminating to a fixed access, it Is 
preferable that the switch (MSG) associated wth the fixed access controller 
(FAQ is a Gateway MSC (OMSC), i.e. a swtch which is capable of routing calls 
to and from a PSTN- While mobile telephones can only send directory numbers 
for a call origination en-bloc analog fixed lines enly can send them overlapped, 
digit for digit. If there is a fixed dialing plan, t lis is not a problem, because, 
then, the total number of digits is known. *md tt e originating switch can collect 
these digits and issue an en-block original Ion w 
ceived. , 



In case of an open dialing plan, however, 
can decide that all digits have been dialed 
to forward digits of the call origination as 
route. Further incoming digits are sent avi r. 



hen the last digit has been re- 



only tjhe terminating switch of a call 
The originating switch therefore has 
(aoon i is it can decide its terminating 
lapp sd 9 digit per digit* to the termi- 



to 
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natlng switch. Since line provisioning is 
(HLR), queries to the HLR would have to 
digit, and this would impose an 
the terminating MSG controlling the fixed 
to check the validity of the dialed number 
query to the HLR 



e Tectec 



fcn the home location register 
be rebeated for each new incoming 
unacceptable to id on the HLR. However, when 
Ines io * Gateway MSC. it is possible 
l|i the < SMSC and to issue an en-block 



For an ISDN BRI access, it is preferable ttjat 
ated with the two BRI channels are linked 
mlnatlng to the BRI can be offered to both 
same access can be supported. 



thi two identifiers (IMSIs) assod- 
logether in the HLR. Then, a call ter- 
:hanr els, and two active calls on the 



In a BRI access, a distinction has to be made 
"point to point" and "point to multiple-. Pont to 
private branch exchanges (PBX). There is <ne bdse 
that base directory number the point to point access 
directory numbers for direct dialing (DDI). This 
may be a range of 10, 100, 1000, etc. Since ov|erlap 
user may specify by an appropriate entry ir the 
or not the call shall terminate directly if the first 



One of the most important services avallabl 
the Multiple Subscriber Number (MSN), 
numbers is provided for the access, and 
which directory numbers shall be used for 
ice is also supported in the integrated 



network 



Preferably, the system also supports 
Call Porwardtng. This is possible even in 
30 because an incoming call can be offered 
explained above. 



BRIEF DESCRIPTION O T THE 
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between two access sub-types; 
point lines usually serve small 
directory number, and after 
controls its own range of 
range is decimal, so that there 
dialing is supported, the 
access type information whether 
extension digit is "0". 



e in a| point to multipoint-type BRI is 
This meiine that a plurality of directory 
It is left to the discretion of the user 
which purpose. Preferably, this serv- 
ac carding to the invention. 



to both 



functions Ike Call Waiting, Call Hold and 
cqse of wlnt to multipoint termination, 
IMSIs of the line, as has been 
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A preferred embodiment of the invention iirffl new be explained in conjunction 
with the accompanying drawings, in which: 
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Fig. 1 



Fig. 2 



Fig. 3 



10 



is a block diagram of an intpgratep fixed/mobile telecommunica- 
tions network; 



illustrates the contents of a 
formation for the subscribe!* 



is a data structure included 
register; 



Fig. 4 is a diagram illustrating thd logic 
network and a fixed ISDN ERI 



Fig. 6 Illustrates a signal flow thai 



DESCRIPTION OF THE PREF1 IRREI > EMBODIMENTS 



An embodiment of the invention will now 
GSM system as an example for a mobile 
limited thereto. 



NOLfttt/00/US 



register 



administering subscriber In- 
to tfce network shown In figure 1: 



in th s subscriber Information In the 



connection between the mobile 



access; 



Fig. 5 is a diagram for illustratng c* Jl processing in the network 
shown in figure 1; and 



Ser/ices 



Figure 1 shows ;the mobile network 10 having a 
ture. The accesd nodes are formed by Mobile 
12 or a Gateway MSCs (OMSC) 16. The MSCs 
nected. and each of them controls one or more 
18. Each BSS controls one or more base statlonjs 
eating through an air link. i.e. through radio 
that are present in their area of radio cover igc. 



Each of the MSCs 12 and OMSCs 18 is 
Register (HLR) 24 through signal lines 
subscribers to the network 10 is stored in 
The subscriber information includes an 
Mobile Subscriber Identity (IMSI). a 
ISDN number (taSISDN), by which the 



ft rther 



directory 



2i 



identifier, 
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is us id for call multiplication. 



be described, taking the European 
network, although the invention is not 



switched access node archltec- 
Swltching Centers (MSCs) 
and OMSCs are fully intercon- 
pase Station Subsystems (BSS) 
or transceivers 20 communi- 
wfcvcs, with mobile terminals 22 



connected to a Home Location 
Subscriber information for all the 
1he fbifm of a database in the HLR 24. 
i. c- a so-called International 
member, e.g. a Mobile Subscriber 
is addressable, location infor- 



sub scribe r 
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mation indicating where the terminating 
located, and additional subscriber informhtion 
service profile tcj which the subscriber is entitled 



mobile t oroinal 22 of a call is presently 
Including specifications of the 



Each MSG and j±ie OMSC Include a Visitor 
stores copies of the data files from the HLft 
ently roaming iji the area of radio 
When a mobile Subscriber roams into a 
another MSC, tfte location information In 
MSCs have to bfc updated in a procedure 



Locat on Register (VLR) 28, 30 which 



coverage 



ratio 



tlie 



called 



for t tose subscribers who are pres- 
of the associated MSC or OMSC. 
coverage area or cell controlled by 
HLi I and the files in the concerned 
Location Update. 



GMSC 16 served as a gateway to a wireline 
phone Network j (PSTN) 32 which will 
which connects analog telephones 34, 
38. and the Uk<?. Although it Is possible to 
mobile network 10 vice versa through the 
Integrated in tjie sense that services 
among the two zHetworks. 



netw< rk, e,g« a Public Switched Tele- 
usuklly nin by a different operator and 
ISDfJ tele )hones 36, computer terminals 
route calls from the PSTN 32 to the 
dMSC 16, these two networks are not 
anp/or lirectory numbers are shared 



Figure 1 shows ; another wireline network 
is integrated wi^h the mobile network 10 
fixed terminals ; which may include analog 
computer termitials 46, and the like. A 
Private Branch exchange OPBX} 48 which 
50. 



40 wfai:h, in contrast to the PSTN 32, 
The wireline network 40 connects to 
telep icrnes 42, ISDN telephones 44 
tenninal may also be formed by a 
b^anchi » to several terminal endpoints 



fix id 



mobi e 



embodiment, 



number 



The wireline netjwork 40 is connected to the 
face unit whichj Is termed "Fixed Access Controller" 
nected to the Gateway MSC 16. In the shovm 
same hierarchic level as a BSS 18 serving *, 
both, BSS and tAC are connected to the OMSC 
may emulate a pSS, so that it may be han<J led by 
formal" BSS, although it terminates to fl^ed 
several GMSCs* 



16 



network 10 through an inter- 
(FAC) 52. FAC 52 is con- 
, the FAC 52 is on the 
of mobile terminals 22, and 
through A-lntcrfaces. FAC 52 
the OMSC 16 essentially like a 
. A single FAC may serve 



ac teases 



If interworking functionality for adapting tie tra lamlssion rate to the lower ca- 
pacity of the aif link is implemented in the BSf I 18, this functionality may be 



s 
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omitted in the 
for a higher 
in the GMSC 
case of non 



VAC 



transmission 



15 



voice 



Implemented 



subscribers 



Since the fixed 
terceptton than 
normally 
tlon of 
10 branch. For 
dynamically for 
time and then 
codes in the 



arc 



mef sures 



lines of the wireline network 
the air links to the mobll 
m a mobile nctwo: 
and other security 
t authentication codes 
security reasons, so that 
becomes "dirty". By allowing 
branch, processing time 



example. 



FAG 



15 The wireline 
fixed terminals 
ripherals. The 
of the mobile 
Whereas a BSS 

20 fixed terminals 
example, the 
dreds of miles 



In a modified 
25 work, e.g. a 
minals are 
that the 
or the tike, for 



hirve 



30 When, in the 

the mobile network 
fixed tine 54, tc 
for this port 
spondlng blank 

35 the subscriber 
transferred into 
which is issued 



12 - 



Inter vorkii ig 



62, because the fixed 
rate. If the 
t then means are provldejd 
calls terminating to the 



lines off the wireline network 40 allow 
functionality is implemented 
for [bypassing this functionality in 
wireline network 40. 



40 tire less vulnerable to illegal in- 
tern lirials. the functionality that is 
for Encryption of data, authentica- 
lly be simplified for the FAC 
used bi a mobile system arc changed 
eftch cc de is useable only for a certain 
the i se of such dirty authentication 
be saved. 



can 



directly 
pertp icrals 



ne work 40 may simply consist 
to the FAC 52 either 
lines 54 and the 
network 10 or may be rent 
serves only a restricted 
connected to the FAC 52 
wireline network may 
from the FAC 52 



indue le 



away i 



embodiment, the wireline network 
, through which messages 
transparently. In 
rents or buys addltionjsl 
getting access to the mobile 



PSTN 



transmitted 



subscriber 



shown 



x> be 
It may 
befftrehaxid 



embodiment, a new 
10, this terminal has 
a free port of the FAC 52 

been Implemented 
files are provided in the tfLR & > 
Specific data In the blank 
the VLR 30. This transfer 
automatically by the FAC 
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of 
or 



fixed 



lines 54 which connect the 
Through the Intermediate of pe- 
may be owned by the operator 
ffrorn tike operator of another network, 
loc^l are; u it will be understood that the 
restricted to a certain area. For 
peripherals that are located hun- 



aie not 



f xed 



in 
is 



when 



40 may also be a switched net- 
between the FAC and the fixed ter- 
ttys cai e. it may however be necessary 
eqv ipment e.g. a SIM card reader 
letwo *k- 



t jrminal is to be integrated into 
connected physically, by a new 
be assumed that virtual SEMs 
in the FAC and that corre* 
. Thus, it is sufficient to enter 
1 he HLR A copy of these data is 
triggered by a Location Update 
f subscribed line goes into serv- 
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ice. The new subscriber may then bo treated an 
GMSC 16. 



subscriber 



Figure 2 illustrates 
scriber who hati 
an ISDN BRI 
identifier (IMSI1 
2, the one 
Sis 56, 58, 60 
belong both to 
cess is that an 
62, 64 (Pig. 4) 
reached* Since 
necessary to 
access, although 
channels 62, 
linked to each 



cf 



22 
figure 
the 
data 



hut 



the structure of data s ored 
not only a mobile terminal 
teirminal, e.g. the PBX 48 in 
field serves as a key field 

has three files in the 
MSI 56 belongs to the mobile access 

fixed access. The reason 
ISDN Basic Rate Interface 
through which each of the 
tine provisioning is achieved 
also two lMSIs 1n order tjo full} 
no fixed relation exists hi 
. As is symbolized in figujre 4, 
the two channels 62, 64 



have 



o: 



As is shown In 
scriber data 
among others, 
of the IMSI 56 
MSISDN format 
generally not 



thi 



The service date, 
which the user 
"Fix Lines" has 
stitute access 
fixed and mobile 
a data structure 



A first paramet<x 
associated with 
"mobile". "BRI 
Sis 58. 60 



N( L POJ/Ou/ US 



for 
(BRI) 
termlnjal 
under 



figure 2, subscriber data jure 
comprise a directory number (DN) 7f2 
gjervlce data 76 specifying the service 
related to a mobile access, the 
However, in case of IMSIs associated 
case. 



Acccrding 



76 include parameter sets 
may have subscribed 
xen added, and parameter^ 
ijiformadon which permits 
accesses of the subscriber 
which is shown in figure 3 



appro mate 



daa 



"analo f 



Access_Type H in this 
the IMSI* i.e. either 
Quinary" and "BRI secondary 
with the BRI access, 



asso( dated 



78, 
lir 
84 

ppr 
The 
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a (permanent) 'Visitor** to the 



the HLR 24 for a single sub- 
also a fixed access through 
1. In the HLR, the subscriber 
database. As is shown in figure 
base, represented by three IM- 
, whereas IMSIs 58 and 60 
hiving two IMSIs for the fixed ac- 
comprises two traffic channels 
endpolnts 66, 68, 70 can be 
the control of the HLR It Is 
exploit the capacity of the BRI 
the two IMSIs and the two line 
each of the two IMSIs may be 



stored 



for each IMSI. These sub- 
, location information 74 and, 
profile for that IMSI. In case 
directory number 72 is in the 
with a fixed access, this is 



8> 



. 82 for a variety of services to 
to the invention, a new service 
associated with this service con- 
line provisioning for the 
parameters 84 are organised as 



structure specifies the access type 
**B1 a primary". "BRI secondary 11 or 
woi dd be pertinent for the two IM- 
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tyie 



If the access 
which indicates 
scrlber (e.g. the 
Thus, when a 
knows that this 
cally be offered 



14 



is "analog", the data structure 
the IMSI associated with 
FMSI 56 in figure 2). TTnis 
cjall terminates to the analdg 
subscriber has also a mobile 
to the mobile phone as well 



nay optionally Include a vector 
e mc bile terminal of the same sub- 
niformfiltlon is used for doubling a call. 

of the subscriber, the HLR 
, and the call will automatl- 



Conversely, when the access type is "mobflo 1 
try "DefciultJMJSr identifying the IMSI (oi 
fixed access of the same subscriber, so that 
cess can be doubled to the fixed access (ev^n 
bile accesses arc different)* 



th<m 



DM 



When the access type is "BRI primary 1 
bound against this IMSI is either the default 
DN of a point to multipoint access or the 
point access. St bflelds are used to identify 
provision data t sed for it. In case of a poln 
aloned up to three call forward DNs for 
"busy" and "no reply", a second MSN DN 
optionally, a third to tenth DN with the 



point 



extension 



extensions 



In case of a 
number without 
25 slon, a parametjer 
first extension 
calls to this 
of these 
the call can be 

30 

The access type 
the IMSI 60 in 
interface and tc 
Call Hold. The 
3S in the field 72 
the DN with 
reference to the 



to point access, the date 
direct dial in extension, 
indicating whether the 
£igit Is "0", and up to 10 
are offered as well, 
and the user of the 
doubled to the mobile phon< 
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phone, 



\ the! data structure Includes an en- 
one of the IMSIs) belonging to the 
a ca il terminating to the mobile ac- 
whtm the DNs of the fixed and rao- 



the 
MSN 
witk 
|the 
to 
call 



sib 



the 



with ths 



sane call 



Directory Number (DN) that is 
(Multiple Subscriber Number) 
the extension "0" for a point to 
type of the BRI access and to 
multipoint access there arc provi- 
fOrward types "unconditional", 
same call forward vector and* 
forward vectors. 



active 



"BRI secondary" refers to tjhe 
Igure 2. This IMSI is used 
double the call offer to an 
4irectory number that is bo\jmd 
figure 2] is the second MSN DN 

1" for a point to pcint 
primary IMSI. This reference 



Li 



extension 



specify a base DN, i.e. the directory 
i he range of the direct dial-in exfcen- 
call shall be terminated directly if the 
v alid e: tensions with a DN to that all 
Thus, when a call is terminated to one 
extpnsior has also a mobile phone, then 
of ths user. 



second IMSI for a BRI access, e.g. 
to enable two active calls on one BRI 
BRI access m order to enable 
this IMSI (the DN entered 
of a point to multiple access or 
The parameters Include a 
sinkply consists of a part (MSIN) of 



afjainst ' 



access. 
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the IMSI. which 
other parts of 
same as those 
IMSI of a mobile 
specified only 
dary IMSIs are 
can in any case 



for 



10 linked together 



15 - 



specifies the subscriber within tie 
tjhe IMSI* Le. the mobile countrj 
<>f the primary IMSI. Again, anott er 
phone to which the call has to l|>e 
the secondary IMSI of the BRL 
Always linked together. Thu a, a 
be doubled to an optional mobile 



The service profiles associated with the IN [Sis o 



Figure 5 
Uon. The call 
the PSTO 32 or 



illustrates the main call handling 
ir ay originate from a mobile 
rom a fixed terminal 



terminates 



If the call 
one of the MSCjs 
other MSC 
purposes, OMSp 
the left side 
playing the roll 
ON is received 
MSISDN type. 
Information" 
identifies the 
the basis of th<: 
Roaming 
in step 4 t a 
This roaming 
knowledge 



query 
EMSI 



Number 1 
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operator's network, because 
and -operator codes are the 
field optionally specifies the 
doubled. This mobile IMSI Is 
tUcause the primary and eecon- 
termtnating to a fixed access 
access of the same subscriber. 



ClU 



declaring 



stepd for establishing a call connec- 
termiial 22 of the network 10. from 
connected b > the wireline network 40. 



access 



to a the mobile 
or the OMSC (originating 
(terrjiinating MSC) that it vislte^ 

16 in figure 5 has been 
placing the roll of the originating 
of the terminating MSC 
at the originating side of 
vhich means that it points 
(SRI) is sent to the 
of the called terminal 
stored location information 
• (PRN) is sent to the 
retiming number under which 
number is then returned 
(step 6). Then, in step 



t< 



message 



pr ^file 



This can be achieved by 
mary IMSI for the SRI access, is the masteir IMSI 
Then, any changes to the service profile entered 
matically be taken over for the slaves, so tliat 
However, the access type information included 
can be used to restrict the service profile 
vices, if the acatss type is "analog*. Corres^ondirjg 
for the other access types. 



n. i 1.2000 



the same subscriber are also 
that one IMSI. e.g. the pri- 
and all other IMSIs are slaves* 
for the master IMSI will auto- 
consistency is guaranteed, 
in) the "Fixed lines" parameter 84 
to services possible with analog de- 
restrlctlons can also be made 



22, then the call will first arrive at 
MSC) and will then be routed to an- 
by t le called device. For illustrative 
jjplit titd two parts* with the part on 
MSI and the part on the right side 
a flnit step (1.), a directory number 
the Q MSC. If this number is of the 
1o a mobile terminal, a "Send Routing 
HI J* 24 in a second step (20* HLR 24 
arid identifies the terminating MSC on 
Thai, in step 3, a query "Provide 
terminating MSC. and this MSC returns, 
the < ailed terminal can be reached, 
the >rtg*nating MSC in an SRI ac- 
3, the originating MSC sends the Mo- 
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bile Subscriber 
connection with 
shown in figure 
ing to a fixed access. 



Roaming Number (MSRN) 
the called mobile terming 
5* because figure 5 



When the called 



minal. the call 
FAC 52. With a 
Location Register 
the HLR 24 the 
to the wireline 
multipoint MSNjs 
sets up a DN 
MSINs Oast 
step 1 can then 



pars 



with one of the 
the sequence of 
case, the call is 



• 16 



terminating MSC, where the 
Auilt up. This last step is not 
illustrates th< i case that the call is tercninat- 



al 



DN is not of the MSISDN type ai^d 
will always arrive at the 
message Insert Subscriber 
(VLR) 30 associated with 
"Fix lines" service data 84 
Network 40. From these date 

, all BR1 point to point bsee 
tjable In which the extracted 
of the IMSIs) of the accej & 
be checked against this tab e 



Qjateway 
Data 1 
this 
for 
, the 



If the call originates from an analog termini J, e.g. 
ure 1. overlap daling is used, and the last digits 
the OMSC 16. The GMSC queries the VLR 



20 The VLR return* \ y*a" if the sequence of in< omini digits is identical, to one of the 



DNs stored in the table. It returns "may be 



rtored DNs but the DN is not yet 
digits is not consistent wit i any 
released. 



If the DN is va Id, the VLR can determine the 
bound. If the D St is one of a primary BRI 



IMSI for the secondary access by referring to the "Fix lines" profile of the pri- 



mary access. Hds profile includes the DN 
bound (either the second MSN or the base 



noted however that the VLR 30 could not retrieves the service profile of a linked 
mobile access (vnless the mobile phone happens 



returns 



The VLR 30 
additional acceds 



NCLP02/0U/U; 



to thfc 
is 



DPS 



Ths 



17.11. 2000 



i. instead, specifies a fixed ter- 
MSC 16 associated with the 
(MAP/D standard), the Visitor 
OMSC automatically gets from 
the fixed terminals connected 
HJR 30 extracts all BRI point to 
and all analog line DNs and 
are mapped to the (primary) 
validity of the DN received in 



the analog telephone 32 In fig- 
rf the DN drop in one by one at 
is to the validity of the incoming DN. 



if thi incoming digits are consistent 
complete, and it returns "no" if 
of the stored DNs. In the latter 



IMSI against which the DN is 
jLcces*, the VLR can also identify the 



again which the secondary IMSI is 
DN vith extension "1"). It should be 



the access type, the 
specific information for 



The SRI query :iow includes a new parameter C 1* line") which forwards to the 



to visit the OMSC 16). 



stlatus if the IMSI(s) and, if n e cessary, 
the call* ri DN. 
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HLR the information necessary for deciding Mrtieth* sr a call needs to be doubled. 



The details of cal 



At first, the case 
e.g. to the analog 
dflc information 
16 sends the SRJ 



10 The HLR detects 
longs to the DN 
lines" profile, thle 
nectton is built t ,p 
MSRN is converged 

15 52. 



30 



If. however, the 
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processing depend on the ype o 



will be described that a cal. 
telephone 42. In this 
As soon as the VLR query 
query with the "fix line H 



is terminating to an analog access, 
casfe. the -e is no additional access spe- 
retur is with a valid DN, the GMSC 
pafamet *r set to the HLR 



that the Tlx Lines" service 
used for the query. If no 
analog line is handled 
following the steps 3, 4. 
into the DN of the 



two terminating 
analog line and 



is 



25 As soon as one call leg connects, the other cne 



Next, a call terminating toaBRI point to po nt access will be described. 



Here, the VLR 
to point), the 
rameter 
first extension 



b«se 



indicating 



35 



The GMSC ther 
slon and issues 
the "fix line' 



1 Fix Lines" profile for the 
mobile access, fie call has to be offered 
end. the HLR returns not only the call DN 
20 terminal on the I3RI query with the "fix line 
two new SRI quarries for the two DNs, each 
The HLR returns two roaming numbers 

legs of the call, with the 
the mobile phone. The call 



that 



NQL 



■ the terminating access. 



provisioned for the IMSI that be- 
terminal is linked to the "Fix 
liltc a nkobile line. Thus, the call con- 
3 in figure 5, and In step 7 the 
access and is sent to the FAC 



is 
rfrobile 

a 

i> and 



terzmiating 



analog 



the 
but 



are 
ijesult 
association 



query (subsequent to step 1 
DN of the access, the 
whether or not the call 
digit is "0". 



has 
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else 



parar leter 



access includes a reference to a 
mobile access as well* To this 
the MSISDN of the mobile 
set. The MSC then issues 
withdut the "fix line" parameter set. 
used by the QMSC to build the 
rf simultaneous ringing of the 
is done in the GMSC 16. 
eleased by the GMSC. 



returns: the access type (BRI point 
dumber of extension digits and a pa- 
to be terminated directly if the 



collects the additional digits needed for completing the exten- 
an SRI query with a DN formed by the base DN + "0" and with 
paiameter set. In this case, th 5 "fix : lne" parameter includes the di- 
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aled extension and the state of the two IMSI * 



subscr ibed 



If no mobile is 
not have 
died essentially 
and uses that 



linked to the extension, i.e. I the 
for a mobile telephone In 
like a normal mobile call. The 
one for the PRN query in step 3 



If no IMSI is idl: 
and releases the 



If there Is a 
call La only routed 
24, the HLR 
without the "fix 
other network. 



, the GMSC 16 gets an lndlcatlcn 
call to the originator with t le cause 



motjUe linked to the extension 
to the mobile. If the mobi 
the PRN query directly 
ine" parameter set, and the 



issues 



If at least one o: 
against the IMS] 
Then, the call 
lines with mobiles 



offer 



Next, the case 
described. 



c f a call terminating to a BRI point to multipoint access will be 



Here, the VLR 
fault DN of the 
index (0',.. 9) of 



From there, the 
issues the SKI 
index of the rea] 



no- 



li tier of the call extension does 
tie network 10. the call is han- 
t LR chooses the first idle IMSI 



and bbth fix line IMSls are busy, the 
e's M 3ISDN is controlled by the HLR 
Otherwise, it returns the MSISDN 
call will be routed to a mobile in an- 



the fix line IMSIs is free, 
and the MSISDN of the mobile, 
is doubled in the same way 



queiy returns; the access t>pe 
access i.e. the DN to be us*d to 



the called DN (MSN) In the 



QMSC gets the linked IMSI and 
cjuery with the default DN ax id 
called DN in the "fix line 1 



depends 



The result 
whether or not 
Hold or CaU 
fix line IMSIs. 



on various 
a mobile is linked to the 
Forwarding are provisioned 



Will 
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about this from the HLR 24 
"user busy". 



the HLR returns both the DN stored 
vlflXii the "fix line" parameter set. 
as described above for analog 
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point to multipoint), the de- 
<jjuery the HLR. and an internal 
DN table. 



subscriber's 



the state of the two IMSIs and 
the state of the IMSIs and the 



paranurter 



circumstances, tike most important of which are 
Fix Lnes rt profile, Call Waiting, Call 
ajbinst the profile, and the state of the 
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20 



The easiest case 
sented by the 
same way as a 



Is that Call Forward 
index. In that case, the call 
a ill forward number would 



Another possibility 
bile IMSI) are busy 
Is then processei 
ditlonar. 



Another possible 
ward 



30 
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Uncfaiditidnal Is set for the MSN repre- 
forwerd number is returned in the 
bb returned for a normal mobile IMSI. 



Is that all IMSIa (the two 
and Call Forward Busy ii> 
in the same way as described 



case Is that there Is no 
Unconditional nor Call Forward Busy 



If both IMSIs art idle, the HLR 24 uses the 
the call is terminated like a mobile call, wilh the 
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fix 
set 



IMSIs and the optional mo- 
the real called MSN. The call 
Jbove for "Call Forward Uncon- 



1116 

for 



mobile component and neither Call For- 
s set for the called MSN. 



15 call is forwarder to the FAC in step 7. the 
inserted as the called DN. 



DN index and is 



In the same scenario with a mobile 
fault DN and tha mobile's MSISDN to the 
additional SRI queries for those DNs 
the call offer wo old be doubled like in the 
: used for the called DN in 



component 



(MSN) would be 



If at least one oi 
25 provisioning of 



Call 



If all IMSIs are 
to the QMSC, 



]|>usy and Can Waiting is nojt provisioned 
the call is released with 



arid 



If call waiting Is 
the call offered 
call Is offered to 



Next, cases will 
35 is not 



QMSC 
without the 
analog 
7 



stip 



the fix line IMSIs is busy. 
Hold and Call Waiting. 



lie behavior varies depending on the 



not provisioned and at 
[f only one fix line IMSI is 
both the mobile and the idl|e IMS 



be discussed in which Call 



If there is no mobile, and only one IMSI is tile, tt e call ts offered only on the idle 



real 



Mimajry IMSI for the FRN query, and 
only difference that, when the 
(Jailed MSN is derived from the 



the HLR would return the de- 
16. which would in turn issue 
"fix line" parameter set. Thus, 
case. Again, the real called DN 



t the HLR indicates that 
the caiise "user busy". 



lea* ^ one 



baey 



IMSI is idle, this one IMSI gets 
aid a mobile is in the profile, the 



Wait! rig is provisioned but Call Hold 
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20 



IMSI. If both IN Sis are busy, the call is 
Call Waiting lnd Lcatlon). If there Id already 
call la released i nmcdlately. 



5 If a mobile is in 
IMSIs are busy 
fcred only to the 
mobile. 

10 The moat comp 



20 



offered 



only on the primary IMSI (with 
A second call offered on this IMSI, the 



the profile, the call is offer el to 
and a third call is offered f<nr the 
mobile, or it is released, if there 



iex case is the one* where tall Waiting and Call Hold are provi- 
sioned and at least one of the two fix line ttiSls ere busy. In this case, a new in- 
corning call has to be offered to both fix llije IMqls to avoid blocked B-channels 
and unretrlevable calls. 



The PAC 52 ha* 
mlnal side. 
Terminal 
minal side 
The other call 



to associate the two call oi fers 
Int4mally, the FAC has to have 
Identifier (TEI) and IM^I 
, the FAC has to pass 
will then be released autoknai 



Endpolnt 



conr ects 



leg 



An example for 
nal IMSI /TCI lirikage, 



this last scenario is illustrated in 



NCLW2/0O/ 



tile mobile as well. If both fix line 
piimary IMSI, a next coll Is of- 
s already a call waiting on that 



for 
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aJid generate one offer to the ter- 
ttrnporary association between 
itctive calls. As soon as the ter- 
he Connect only to the correct IMSI. 
tidily by the GMSC. 



Table I which shows the inter- 
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Tabfe 
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offering for call I 



call 1 active 



(call 1 active) 
offering 



br call 2 



(offering 
call 1 



goes 



for call 2) 
on HOLD 



(call 1 on HOLD) 
call 2 active 



(call 1 on HOLD) 
(call 2 active) 



offering 



(call 1 on HOLD) 
(call 2 active) 
call 3 active 



a) Offered wltl i Call Waiting Indication 

b) Offered without B-channel and Call Waiting Indication 



IMS! 



IMSI A and 
table, the OMSp 
sends a Q931 
and declares B 

A. . 



second 



In line 3, a 
lng Q931 Setup 
call is linked to 



;or call 3 



Ol 



CI 



CI 
02* 



02 
HI 



HI 
C2 



HI 
C2 
OS 



HI 
C2 



CO 



02 



02 



03 



C3 



o 1 



c 1 



c 1 



o2 

ode BC la reserved 



free 



o3 



c3 



name 



B are linked against the 
sends a first setup message to 
Sjetup (ol) to the BRP loop 
channel X (channel 62) to bt usee 



Terminal 66 accepts the call dine 2). 



call arrives. This call is 
is offered on the free 
both IMSIs, 
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E=3 



o2 



reserved 
c2 (used) 



reserved 
c2 



reserved 
c2 



ol 



cl 



cl 
o2 



o2 
hi 



hi 
c2 



hi 
c2 
03 



hi 
c2 



ol 



02 



o2 



ol 



o2 
o2 



o3 o3 D 



c3 



lne In the FAC. In line 1 or the 
the Idle access (Ol) The FAC 
which Has the terminals 66. 68 and 70 
. The call (Cl) is linked to IMSI 



how offered to both IMSIs. The result* 
B-chjannel n (channel 64 in figure 4). The 
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In line 4, terminal 66 goes on hold thereby ■eservjs one of the B-channds, 



Terminal 66 
the reserved B 
IMS! B is 



then 



released 



accepts the second call $2) on 
Channel I. The Connect 
by the OMSC (line 5) 



the B- channel IL This frees up 
towards ttie GMSC Is sent for 1MSI A* and 



In line 6 f a thin I 
offered because 
Is offered on the 



call (OS) is offered on both 
GSM specifies to offer a thijrd 
B-channel I (o3). 



In line 7. termlral 68 accepts the call. 



understood 



As will be 
several occasions 
cedure Is 
the SRI query 
rameter set and 
ter set, as is 



from the above description 
when a call terminates to 
in this embodiment 
by querying the HLR 24 
then for each of the returned 
llkjstrated in figure 6. 



implemented 



aid 



This Information 
between the o: 
trolling the fixet 



flow is possible without clLange* 
>rlj$nating MSG and the tenrjlnatiijg 
lines is a gateway MSC. 



Under many 
context, any 
the shown 
the GMSC 16 
Likewise, the 
and/or the 



originates 



If a call 
FAC 52 has to 

16. 



numbers. To dt 
of a national 



najdonal laws, legal Call Inter ceptiop 
M$N of a BRI point to multipoint 
legal fixed line ta-gets 
start the Call Monltortig 
may easily be arranged fox 
number. 



embodiment. 



may 
Sg'stem 



connected ; 
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IMSk A and B. 1MSI A gets this call 
cal). On the terminal side, the call 



♦ call doubling is required on 
access. The call doubling pro- 
a4dlng the parameter "fix line" to 
. first with the "fix line" pa- 
wl thout the "fix line" parame- 



a flxep 
by 

Repeatedly 



DNs 



an! 



from an analog telephoijie 
Collect the digits in order to 



for s 



35 For a BRI acceftb, the GMSC 16 is in charge 
the screening, the GMSC 
mjmber) and validates it agaixkst th« 



normalises 
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to the trunklng protocols used 
MSC, because the MSC con- 



must be provided for. In this 
elccess may be a legal target. In 
<:an be marked in VLR 30. and 
Call Interception procedures, 
delivery of the calling number 



42 In the wireline network 40, the 
forward the DN en-bloc to the GMSC 



greening calling- and connected 
the number (to the format 
DN table stored in the VLR 30. 
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that 

!- orl 



If the number i * a valid MSN of the access 
stored in the VI R DN table Is used as calling 
the default DN af the access is used, and pie screening 
work provided", 



Although a preferred embodiment of the inj/entiop 
skilled in the ait may conceive of various 
be encompassed by the present invention ab 
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has been described, a person 
ntiodiflcjatioris which are understood to 
in the appended claims. 
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originated the call, the MSN as 
connected number. Otherwise, 
indicator is set to "net- 
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